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RENT BASED ON TIME
1228

AT AN AGREED TIME, INTERRUPT CURRENT DISPLAYED CONTENT
AND DISPLAY THE USER-PROVIDED CONTENT ON THE DISPLAY (USER

IS ENABLED TO TAKE PICTURE OF THE DISPLAY WITH THE USER- 1230
SELECTED PICTURE DISPLAYED THEREON

ONCE AGREED TIMEFRAME IS IN THE PAST, REDISPLAY THE
ORIGINAL CONTENT THAT WAS TEMPORARILY INTERRUPTED 1939

INFORM THE USER THAT THE TIME IS EXPIRED AND
PROVIDE AN APPRECIATION MESSAGE FOR USING A
VIDEO WALL RE-USE SERVICE 1234

END
1236

FIG. 12B
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1300

HANDSHAKING

PERFORM HANDSHAKE BETWEEN CAMERA AND DISPLAY 1202

AT AN AGREED TIME AND FOR THE TIMEFRAME AGREED, ACTIVATE A

MOBILE APPLICATION (APP) TO CONNECT TO THE DISPLAY .y
1306
NO ~“ABLE TO CONNECT?
YES
INDICATE TO THE DISPLAY TO PREPARE TO RECEIVE CONTENT
1308
| RECEIVE NOTIFICATION FROM THE DISPLAY INDICATING THE DISPLAY IS
PREPARED TO RECEIVE THE IMAGE AND THE CAMERA BEGINS FOCUSING 1210
COMMENCE CAPTURING THE CONTENT UPON FOCUSING THE CAMERA AND
INFORM THE MOBILE APPLICATION OF THE PREVIOUS OPERATIONS AND a1
INFORM THE DISPLAY TO DISPLAY THE USER-PROVIDED CONTENT
| CAPTURE AN IMAGE AND/OR VIDEO WITH THE CAMERA AND NOTIFY THE
MOBILE APPLICATION OF THE CAPTURED CONTENT 1214
" INDICATE TO THE DISPLAY THE CONTENT HAS BEEN CAPTURED AND
RESUME DISPLAYING TEMPORARILY INTERRUPTED CONTENT (1
INFORM THE USER THAT THE TIME IS EXPIRED AND PROVIDE AN
APPRECIATION MESSAGE FOR USING A VIDEO WALL RE-USE SERVICE 1318

END

1320

FIG. 13
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1400

TIME SYNCHRONIZED

( INITIATE A TIME-SYNCHRONIZATION OPERATION —>'\' 1407

AT AN AGREED TIME AND FOR THE TIMEFRAME AGREED, ACTIVATE A
MOBILE APPLICATION (APP) TO CONNECT TO THE DISPLAY

1404
1406
NO “ ABLE TO CONNECT?
YES
INDICATE TO THE DISPLAY TO PREPARE TO RECEIVE CONTENT .
RECEIVE NOTIFICATION FROM THE DISPLAY INDICATING THE DISPLAY
IS PREPARED TO RECEIVE THE IMAGE AND THE CAMERA WAITS FOR A
USER TO START CAPTURING AN IMAGE 1410
START CAPTURING A PICTURE AND INFORM THE DISPLAY, VIA THE APP,
ABOUT A PRECISE TIMESTAMP AT WHICH THE PICTURE WILL BE TAKEN 1412
FOCUS THE CAMERA DISPLAY THE PICTURE
AND TAKE A PICTURE AT FOR A TIME PERIOD
A TIMESTAMP 1416 (E.G., 1 SECOND) 1414
BEFORE AND AFTER THE
TIMESTAMP *
INFORM THE USER THAT THE TIME IS EXPIRED AND PROVIDE AN
APPRECIATION MESSAGE FOR USING A VIDEO WALL RE-USE SERVICE 1418

* TIMINGS CAN BE OPTIMIZED BY A
HANDSHAKING BETWEEN A CAMERA ( =ND 1490

AND LED WALL

FIG. 14
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1500

CONTENT SYNCHRONIZED
INITIATE A CONTENT-SYNCHRONIZATION OPERATION 1502

AT AN AGREED TIME AND FOR THE TIMEFRAME AGREED, ACTIVATE A
MOBILE APPLICATION (APP) TO CONNECT TO THE DISPLAY

1504
1506
NO ABLE TO
CONNECT?
YES
INDICATE TO THE DISPLAY TO PREPARE TO RECEIVE CONTENT
S S — 1508

ACTIVATE A CAMERA AND A FRAME GRABBER AND INDICATE TO THE |
DISPLAY TO PREPARE TO RECEIVE CONTENT 1510

DISPLAY THE CONTENT RECEIVED FROM THE APP 1519

DETECT THE CONTENT DISPLAYED ON THE DISPLAY VIA THE FRAME
GRABBER AND APP 1514

1516

NO

ABLE TO
DETECT?

YES

INDICATE TO THE CAMERA TO CAPTURE THE CONTENT ON THE DISPLAY }—\-1518

INDICATE TO THE DISPLAY THE CONTENT HAS BEEN CAPTURED AND
RESUME DISPLAYING TEMPORARILY INTERRUPTED CONTENT

l 1520
INFORM THE USER THAT THE TIME 1S EXPIRED AND PROVIDE AN
APPRECIATION MESSAGE FOR USING A VIDEO WALL RE-USE SERVICE 1590

END

FIG. 15

1524
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1700

START TRIGGER OPERATION 1709

AT AN AGREED TIME AND FOR THE TIMEFRAME AGREED, ACTIVATE A
MOBILE APPLICATION (APP) TO CONNECT TO THE DISPLAY

1704
1706
ABLE TO
CONNECT?
YES
INDICATE, FROM THE DISPLAY OR A RENTAL SERVER VIA A CLOUD
SERVICE, TO THE APP TO PREPARE TO CAPUTRE CONTENT AND 1708
ACTIVATE A CAMERA OF A MOBILE DEVICE
DISPLAY THE CONTENT RECEIVED FROM THE APP AND SEND, FROM
THE DISPLAY OR A RENTAL SERVER VIA A CLOUD SERVICE, 1710
A TRIGGER TO THE APP
1712
INDICATE TO THE DISPLAY THE CONTENT HAS BEEN CAPTURED AND
RESUME DISPLAYING TEMPORARILY INTERRUPTED CONTENT 1714
INFORM THE USER THAT THE TIME IS EXPIRED AND PROVIDE AN
APPRECIATION MESSAGE FOR USING A VIDEO WALL RE-USE SERVICE 1716

END

1718

FIG. 17
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START

1802

ESTABLISH A WIRELESS COMMUNICATION LINK BETWEEN A USER
EQUIPMENT (UE) AND AN ELECTRONIC BILLBOARD

1804
TEMPORARILY INTERRUPT CURRENTLY DISPLAYED CONTENT WITH
USER-PROVIDED CONTENT UPLOADED FROM THE UE TO THE
ELECTRONIC BILLBOARD ACCORDING TO ONE OR MORE PROTOCOLS 1806

END

1608

FIG. 18
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1

TEMPORARY USE OF AN ELECTRONIC
BILLBOARD IN AN INTERNET OF THINGS
COMPUTING ENVIRONMENT

BACKGROUND OF THE INVENTION

Field of the Invention

The present mvention relates in general to computing
systems, and more particularly, to various embodiments for
using an electronic billboard in an Internet of Things (“Io1™)
computing environment by a processor.

Description of the Related Art

In today’s society, consumers, business persons, educa-
tors, and others use various computing network systems
with 1increasing Irequency in a variety of settings. The
advent of computers and networking technologies have
made possible the increase in the quality of life while
enhancing day-to-day activities. Computing systems can
include an Internet of Things (Io'1), which 1s the intercon-
nection of computing devices scattered across the globe
using the existing Internet infrastructure. Io'T devices may be
embedded 1n a variety of physical devices or products.

As great strides and advances 1n technologies come to
fruition, the greater the need to make progress 1n these
systems advantageous for etliciency and improvement such
as, for example, for using electronic billboards (e.g., “video
walls™).

SUMMARY OF THE INVENTION

Various embodiments for using an electronic billboard 1n
an Internet of Things (“IoT”") computing environment by a
processor are provided. In one embodiment, by way of
example only, a method for using an electronic billboard 1n
an IoT computing environment by a processor 1s provided.
A wireless commumnication link may be established between
a user equipment (UE) and the electronic billboard. Cur-
rently displayed content may be temporarnly interrupted with
user-provided content uploaded from the UE to the elec-
tronic billboard according to one or more protocols.

BRIEF DESCRIPTION OF THE DRAWINGS

In order that the advantages of the invention will be
readily understood, a more particular description of the
invention briefly described above will be rendered by ret-

erence to specific embodiments that are illustrated in the
appended drawings. Understanding that these drawings
depict only typical embodiments of the invention and are not
therefore to be considered to be limiting of its scope, the
invention will be described and explained with additional
specificity and detail through the use of the accompanying
drawings, 1n which:

FIG. 1 1s a block diagram depicting an exemplary com-
puting node according to an embodiment of the present
imnvention;

FIG. 2 1s an additional block diagram depicting an exem-
plary cloud computing environment according to an embodi-
ment of the present invention;

FIG. 3 1s an additional block diagram depicting abstrac-
tion model layers according to an embodiment of the present
invention;
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FIG. 4 1s a diagram depicting various user hardware and
computing components Ifunctioning in accordance with
aspects of the present mvention;

FIG. 5 1s a block diagram depicting use of an electronic
billboard 1n an Internet of Things (“IoT”") computing envi-
ronment according to an embodiment of the present inven-
tion;

FIG. 6 1s a block diagram depicting use of an electronic
billboard according to an interruption fee based on time
and/or geographical proximity in an Internet of Things
(“IoT”) computing environment according to an embodi-
ment of the present mnvention;

FIG. 7 1s a block diagram depicting use of an electronic
billboard according to a handshaking operation in an Inter-
net of Things (“IoT”") computing environment according to
an embodiment of the present invention;

FIG. 8 1s a block diagram depicting use of an electronic
billboard according to a time-based synchronization opera-
tion 1n an Internet of Things (“IoT”) computing environment
according to an embodiment of the present mvention;

FIG. 9 1s a block diagram depicting use of an electronic
billboard according to a content-based synchromization
operation 1n an Internet of Things (“Io1””) computing envi-
ronment according to an embodiment of the present inven-
tion;

FIG. 10 1s a block diagram depicting use of an electronic
billboard according to a steganography synchronization
operation 1n an Internet of Things (“IoT”) computing envi-
ronment according to an embodiment of the present inven-
tion;

FIG. 11 1s a block diagram depicting use of an electronic
billboard according to a trigger impulse 1n an Internet of

Things (*“Io1””) computing environment according to an
embodiment of the present invention;

FIG. 12A-12B 1s a flowchart diagram of an additional
exemplary method for using an electronic billboard accord-
ing to a time-based synchronization operation 1n an Internet
of Things (*IoT”") computing environment by a processor, 1n
which various aspects of the present invention may be
realized;

FIG. 13 1s a flowchart diagram of an additional exemplary
method for using an electronic billboard according to a
handshaking operation 1 an Internet of Things (“IoT™)
computing environment by a processor, 1n which various
aspects of the present mnvention may be realized;

FIG. 14 15 a flowchart diagram of an additional exemplary
method for using an electronic billboard according to a
time-based synchronization operation in an Internet of
Things (“IoT””) computing environment by a processor, 1n
which various aspects of the present mvention may be
realized;

FIG. 15 15 a flowchart diagram of an additional exemplary
method for using an electronic billboard according to a
content-based synchronization operation 1 an Internet of
Things (*“IoT”) computing environment by a processor, 1n
which various aspects of the present invention may be
realized;

FIG. 16 1s a flowchart diagram of an additional exemplary
method for using an electronic billboard according to a
steganography synchronization operation 1n an Internet of
Things (“IoT””) computing environment by a processor, 1n
which various aspects of the present mvention may be
realized;

FIG. 17 1s a flowchart diagram of an additional exemplary
method for using an electronic billboard according to a
trigger impulse 1n an Internet of Things (“1o01””) computing
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environment by a processor, 1n which various aspects of the
present mvention may be realized; and

FI1G. 18 1s a tlowchart diagram of an additional exemplary
method for using an electronic billboard i an Internet of
Things (“IoT”) computing environment by a processor, 1n
which various aspects of the present invention may be
realized.

DETAILED DESCRIPTION OF THE DRAWINGS

Computing systems may include large scale computing
called “cloud computing,” in which resources may interact
and/or be accessed via a communications system, such as a
computer network. Resources may be software-rendered
simulations and/or emulations of computing devices, storage
devices, applications, and/or other computer-related devices
and/or services run on one or more computing devices, such
as a server. For example, a plurality of servers may com-
municate and/or share information that may expand and/or
contract across servers depending on an amount of process-
ing power, storage space, and/or other computing resources
needed to accomplish requested tasks. The word “cloud”
alludes to the cloud-shaped appearance of a diagram of
interconnectivity between computing devices, computer net-
works, and/or other computer related devices that interact in
such an arrangement.

Additionally, the Internet of Things (IoT) 1s an emerging
concept of computing devices that may be embedded 1n
objects, especially appliances, and connected through a
network. An IoT network may include one or more IoT
devices or “smart devices”, which are physical objects such
as appliances with computing devices embedded therein.
Many of these objects are devices that are independently
operable, but they may also be paired with a control system
or alternatively, a distributed control system such as one
running over a cloud computing environment.

The prolific increase 1n use of IoT appliances 1n comput-
ing systems, particularly within the cloud computing envi-
ronment, 1n a variety of settings provide various beneficial
uses to a user. Various IoT appliances may be used for
personal or commercial purposes. For example, commercial
advertising 1s a multi-billion dollar market and great eflorts
by sponsors are made to gain access to the “best spot” (e.g.,
geographical regions having the greatest exposure for view-
ing or time slots having the highest ratings) or reach for an
advertisement such as, for example, billboard or commercial
advertisement. In one aspect, electronic billboards (e.g.,
“e-signs” or “video walls) function as an attractor element
to advertise for various entities. The electromic billboards
may include a panel that can display via one or more lighting,
devices (e.g., a light-emitting diode “LED”) or any other
device for lamination of any content. Video walls may be
located at various locations that are visibly seen and reached
by many people. Video wall displays used for advertisement
are required to be rented for a certain time. Thus, only those
entities (e.g., businesses or organizations) having rented the
video walls are enabled to use the electronic. However,
currently, electronic billboards fail to provide on-demand
access to other entities within an Internet of Things (“IoT”)
computing environment such as, for example, tourists, so as
to enable these other entities the ability to display their own
content for a selected amount of time. Accordingly, a need
exists to enable a user of a wireless communication device,
which may be 1n communication with the electronic bill-
board, to upload content to the electronic billboard so as, for

example, to take a picture of the scene/geographical area that
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includes the electronic billboard that actually also shows
their picture on the display screen of the electronic billboard.

Accordingly, various embodiments are provided for using
an electronic billboard 1n an Internet of Things (“IoT”)
computing environment by a processor. In one embodiment,
a wireless communication link may be established between
a user equipment (UE) and the electronic billboard. Cur-
rently displayed content may be temporanly interrupted with
user-provided content uploaded from the UE to the elec-
tronic billboard according to one or more protocols.

In this way, an electronic billboard allows a third party to
reuse a display of the electronic billboard for a selected
period of time (e.g., less than a defined threshold such as, for
example, 3 seconds). A user 1s enabled to upload user-
provided content (e.g., an 1mage uploaded and displayed)
from a user equipment (“UE”) (e.g., a wireless communi-
cation device such as, for example, a smartphone, tablet,
computer, etc.) to the electronic billboard for display. A
camera device associated with the UE may be activated and
may capture an 1image or video of the user that may also
include the LED-Wall (e.g., electronic billboard) with the
displayed user content 1n the background. In this way, the
clectronic billboard provides on-demand access and/or tem-
porary access to the third parties (e.g., other entities not
having rented the electronic billboard for advertising) so as
to increase the profitability of the electronic billboard. That
1s, the electronic billboard may be re-rented to a “secondary
user’ (e.g., 3rd party), while the content of “1st customers™
(e.g., customers having rented the electronic billboard to
display primary content) 1s visible nearly 100% of the time.

In one aspect, the present imnvention provides for intelli-
gent or “smart” handshaking between an electronic billboard
and a UE (e.g., camera, smartphone) to take a picture exactly
in the moment the private content 1s displayed 1n order to
create public video walls that allow individuals to display
user-provided content for a very short limited amount of
time, without impacting the primary displayed content and
without being noticed by other individuals.

Additional aspects of the present invention and attendant
benefits will be further described, following.

It 1s understood 1n advance that although this disclosure
includes a detailed description on cloud computing, 1imple-
mentation of the teachings recited herein are not limited to
a cloud computing environment. Rather, embodiments of the
present invention are capable of being implemented in
conjunction with any other type of computing environment
now known or later developed.

Cloud computing 1s a model of service delivery for
enabling convenient, on-demand network access to a shared
pool of configurable computing resources (e.g. networks,
network bandwidth, servers, processing, memory, storage,
applications, virtual machines, and services) that can be
rapidly provisioned and released with minimal management
cllort or interaction with a provider of the service. This cloud
model may include at least five characteristics, at least three
service models, and at least four deployment models.

Characteristics are as follows:

On-demand self-service: a cloud consumer can unilater-
ally provision computing capabilities, such as server time
and network storage, as needed automatically without
requiring human interaction with the service’s provider.

Broad network access: capabilities are available over a
network and accessed through standard mechanisms that
promote use by heterogeneous thin or thick client platforms
(e.g., mobile phones, laptops, and PDAs).

Resource pooling: the provider’s computing resources are
pooled to serve multiple consumers using a multi-tenant
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model, with different physical and virtual resources dynami-
cally assigned and reassigned according to demand. There 1s
a sense ol location independence in that the consumer
generally has no control or knowledge over the exact
location of the provided resources but may be able to specity
location at a higher level of abstraction (e.g., country, state,
or datacenter).

Rapid elasticity: capabilities can be rapidly and elastically
provisioned, in some cases automatically, to quickly scale
out and rapidly released to quickly scale in. To the consumer,
the capabilities available for provisioning oiten appear to be
unlimited and can be purchased 1n any quantity at any time.

Measured service: cloud systems automatically control
and optimize resource use by leveraging a metering capa-
bility at some level of abstraction appropriate to the type of
service (e.g., storage, processing, bandwidth, and active user
accounts). Resource usage can be monitored, controlled, and
reported providing transparency for both the provider and
consumer of the utilized service.

Service Models are as follows:

Soltware as a Service (SaaS): the capability provided to
the consumer 1s to use the provider’s applications running on
a cloud infrastructure. The applications are accessible from
various client devices through a thin client interface such as
a web browser (e.g., web-based e-mail). The consumer does
not manage or control the underlying cloud ifrastructure
including network, servers, operating systems, storage, or
even individual application capabilities, with the possible
exception of limited user-specific application configuration
settings.

Platform as a Service (PaaS): the capability provided to
the consumer 1s to deploy onto the cloud infrastructure
consumer-created or acquired applications created using
programming languages and tools supported by the provider.
The consumer does not manage or control the underlying
cloud mfrastructure including networks, servers, operating
systems, or storage, but has control over the deployed
applications and possibly application hosting environment
configurations.

Infrastructure as a Service (IaaS): the capability provided
to the consumer 1s to provision processing, storage, net-
works, and other fundamental computing resources where
the consumer 1s able to deploy and run arbitrary software,
which can include operating systems and applications. The
consumer does not manage or control the underlying cloud
inirastructure but has control over operating systems, stor-
age, deployed applications, and possibly limited control of
select networking components (e.g., host firewalls).

Deployment Models are as follows:

Private cloud: the cloud inirastructure 1s operated solely
for an organization. It may be managed by the organization
or a third party and may exist on-premises or ofl-premises.

Community cloud: the cloud infrastructure i1s shared by
several organizations and supports a specific community that
has shared concerns (e.g., mission, security parameters,
policy, and compliance considerations). It may be managed
by the organizations or a third party and may exist on-
premises or oil-premises.

Public cloud: the cloud infrastructure 1s made available to
the general public or a large industry group and 1s owned by
an organization selling cloud services.

Hybrid cloud: the cloud infrastructure 1s a composition of
two or more clouds (private, community, or public) that
remain unique entities but are bound together by standard-
1zed or proprietary technology that enables data and appli-
cation portability (e.g., cloud bursting for load-balancing
between clouds).
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A cloud computing environment 1s service oriented with
a focus on statelessness, low coupling, modulanty, and
semantic interoperability. At the heart of cloud computing 1s
an infrastructure comprising a network of interconnected
nodes.

Referring now to FIG. 1, a schematic of an example of a
cloud computing node 1s shown. Cloud computing node 10
1s only one example of a suitable cloud computing node and
1s not mtended to suggest any limitation as to the scope of
use or functionality of embodiments of the invention
described herein. Regardless, cloud computing node 10 1s
capable of being implemented and/or performing any of the
functionality set forth hereinabove.

In cloud computing node 10 there 1s a computer system/
server 12, which 1s operational with numerous other general
purpose or special purpose computing system environments
or configurations. Examples of well-known computing sys-
tems, environments, and/or configurations that may be suit-
able for use with computer system/server 12 include, but are
not limited to, personal computer systems, server computer
systems, thin clients, thick clients, hand-held or laptop
devices, multiprocessor systems, microprocessor-based sys-
tems, set top boxes, programmable consumer electronics,
network PCs, minicomputer systems, mainframe computer
systems, and distributed cloud computing environments that
include any of the above systems or devices, and the like.

Computer system/server 12 may be described in the
general context of computer system-executable 1nstructions,
such as program modules, being executed by a computer
system. Generally, program modules may include routines,
programs, objects, components, logic, data structures, and so
on that perform particular tasks or implement particular
abstract data types. Computer system/server 12 may be
practiced in distributed cloud computing environments
where tasks are performed by remote processing devices that
are linked through a communications network. In a distrib-
uted cloud computing environment, program modules may
be located 1n both local and remote computer system storage
media including memory storage devices.

As shown 1n FIG. 1, computer system/server 12 in cloud
computing node 10 1s shown in the form of a general-
purpose computing device. The components of computer
system/server 12 may include, but are not limited to, one or
more processors or processing units 16, a system memory
28, and a bus 18 that couples various system components
including system memory 28 to processor 16.

Bus 18 represents one or more of any of several types of
bus structures, including a memory bus or memory control-
ler, a peripheral bus, an accelerated graphics port, and a
processor or local bus using any of a variety of bus archi-
tectures. By way ol example, and not limitation, such
architectures include Industry Standard Architecture (ISA)
bus, Micro Channel Architecture (IMCA) bus, Enhanced ISA
(EISA) bus, Video Electronics Standards Association
(VESA) local bus, and Peripheral Component Interconnects
(PCI) bus.

Computer system/server 12 typically includes a vanety of
computer system readable media. Such media may be any
available media that 1s accessible by computer system/server
12, and 1t includes both volatile and non-volatile media,
removable and non-removable media.

System memory 28 can include computer system readable
media in the form of volatile memory, such as random
access memory (RAM) 30 and/or cache memory 32. Com-
puter system/server 12 may further include other removable/
non-removable, volatile/non-volatile computer system stor-
age media. By way of example only, storage system 34 can
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be provided for reading from and writing to a non-remov-
able, non-volatile magnetic media (not shown and typically
called a “hard drnive™). Although not shown, a magnetic disk
drive for reading from and writing to a removable, non-
volatile magnetic disk (e.g., a “tloppy disk™), and an optical
disk drive for reading from or wrting to a removable,
non-volatile optical disk such as a CD-ROM, DVD-ROM or
other optical media can be provided. In such instances, each
can be connected to bus 18 by one or more data media
interfaces. As will be further depicted and described below,
system memory 28 may include at least one program prod-
uct having a set (e.g., at least one) of program modules that
are configured to carry out the functions of embodiments of
the 1nvention.

Program/utility 40, having a set (at least one) of program
modules 42, may be stored in system memory 28 by way of
example, and not limitation, as well as an operating system,
one or more application programs, other program modules,
and program data. Each of the operating system, one or more
application programs, other program modules, and program
data or some combination thereof, may include an 1mple-
mentation of a networking environment. Program modules
42 generally carry out the functions and/or methodologies of
embodiments of the mvention as described herein.

Computer system/server 12 may also communicate with
one or more external devices 14 such as a keyboard, a
pointing device, a display 24, etc.; one or more devices that
ecnable a user to interact with computer system/server 12;
and/or any devices (e.g., network card, modem, etc.) that
enable computer system/server 12 to communicate with one
or more other computing devices. Such communication can
occur via Input/Output (I/O) interfaces 22. Still yet, com-
puter system/server 12 can communicate with one or more
networks such as a local area network (LAN), a general wide
area network (WAN), and/or a public network (e.g., the
Internet) via network adapter 20. As depicted, network
adapter 20 communicates with the other components of
computer system/server 12 via bus 18. It should be under-
stood that although not shown, other hardware and/or soft-
ware components could be used 1n conjunction with com-
puter system/server 12. Examples, include, but are not
limited to: microcode, device drivers, redundant processing
units, external disk drive arrays, RAID systems, tape drives,
and data archival storage systems, etc.

In the context of the present invention, and as one of skall
in the art will appreciate, various components depicted 1n
FIG. 1 may be located 1n a moving vehicle. For example,
some of the processing and data storage capabilities asso-
ciated with mechanisms of the 1llustrated embodiments may
take place locally via local processing components, while
the same components are connected via a network to
remotely located, distributed computing data processing and
storage components to accomplish various purposes of the
present ivention. Again, as will be appreciated by one of
ordinary skill 1n the art, the present illustration 1s intended to
convey only a subset of what may be an entire connected
network of distributed computing components that accom-
plish various inventive aspects collectively.

Referring now to FIG. 2, illustrative cloud computing
environment 50 1s depicted. As shown, cloud computing
environment 50 comprises one or more cloud computing
nodes 10 with which local computing devices used by cloud
consumers, such as, for example, personal digital assistant
(PDA) or cellular telephone 34A, desktop computer 34B,
laptop computer 34C, and/or automobile computer system
54N may communicate. Nodes 10 may communicate with
one another. They may be grouped (not shown) physically or
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virtually, 1n one or more networks, such as Private, Com-
munity, Public, or Hybrid clouds as described hereinabove,
or a combination thereof. This allows cloud computing
environment 50 to offer infrastructure, platforms and/or
software as services for which a cloud consumer does not
need to maintain resources on a local computing device. It
1s understood that the types of computing devices 54 A-N
shown 1n FIG. 2 are itended to be illustrative only and that
computing nodes 10 and cloud computing environment 50
can communicate with any type of computerized device over
any type of network and/or network addressable connection
(e.g., using a web browser).

Referring now to FIG. 3, a set of functional abstraction
layers provided by cloud computing environment 50 (FIG.
2) 1s shown. It should be understood 1n advance that the
components, layers, and functions shown in FIG. 3 are
intended to be illustrative only and embodiments of the
invention are not limited thereto. As depicted, the following
layers and corresponding functions are provided:

Device layer 55 includes physical and/or virtual devices,
embedded with and/or standalone electronics, sensors,
actuators, and other objects to perform various tasks in a
cloud computing environment 50. Each of the devices 1n the
device layer 535 incorporates networking capability to other
functional abstraction layers such that information obtained
from the devices may be provided thereto, and/or informa-
tion from the other abstraction layers may be provided to the
devices. In one embodiment, the various devices inclusive of
the device layer 55 may incorporate a network of entities
collectively known as the “internet of things” (IoT). Such a
network of entities allows for intercommunication, collec-
tion, and dissemination of data to accomplish a great variety
of purposes, as one of ordinary skill in the art will appre-
ciate.

Device layer 335 as shown includes sensor 52, actuator 33,
“learning” thermostat 56 with integrated processing, sensor,
and networking electronics, camera 37, controllable house-
hold outlet/receptacle 58, and controllable electrical switch
59 as shown. Other possible devices may include, but are not
limited to various additional sensor devices, networking
devices, electronics devices (such as a remote control
device), additional actuator devices, so called “smart™ appli-
ances such as a refrigerator or washer/dryer, and a wide
variety ol other possible interconnected objects.

Hardware and software layer 60 includes hardware and
soltware components. Examples of hardware components
include: mainirames 61; RISC (Reduced Instruction Set
Computer) architecture based servers 62; servers 63; blade
servers 64; storage devices 65; and networks and networking
components 66. In some embodiments, soltware compo-
nents 1nclude network application server software 67 and
database software 68.

Virtualization layer 70 provides an abstraction layer from
which the following examples of virtual entities may be
provided: virtual servers 71; wvirtual storage 72; virtual
networks 73, including virtual private networks; virtual
applications and operating systems 74; and virtual clients
75.

In one example, management layer 80 may provide the
functions described below. Resource provisioning 81 pro-
vides dynamic procurement of computing resources and
other resources that are utilized to perform tasks within the
cloud computing environment. Metering and Pricing 82
provides cost tracking as resources are utilized within the
cloud computing environment, and billing or 1nvoicing for
consumption ol these resources. In one example, these
resources may comprise application software licenses. Secu-
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rity provides 1dentity verification for cloud consumers and
tasks, as well as protection for data and other resources. User
portal 83 provides access to the cloud computing environ-
ment for consumers and system administrators. Service level
management 84 provides cloud computing resource alloca-
tion and management such that required service levels are
met. Service Level Agreement (SLA) planning and fulfill-
ment 85 provides pre-arrangement for, and procurement of,
cloud computing resources for which a future requirement 1s
anticipated 1n accordance with an SLA.

Workloads layer 90 provides examples of functionality
tor which the cloud computing environment may be utilized.
Examples of workloads and functions which may be pro-
vided from this layer include: mapping and navigation 91;
soltware development and lifecycle management 92; virtual
classroom education delivery 93; data analytics processing
94 transaction processing 93; and, in the context of the
illustrated embodiments of the present invention, various
clectronic billboard reuse workloads and functions 96. One
of ordinary skall 1n the art will appreciate that the electronic
billboard reuse workloads and functions 96 may also work
in conjunction with other portions of the various abstractions
layers, such as those in hardware and software 60, virtual-
ization 70, management 80, and other workloads 90 (such as
data analytics processing 94, for example) to accomplish the
various purposes ol the illustrated embodiments of the
present invention.

As previously mentioned, the mechanisms of the 1llus-
trated embodiments provide novel approaches for re-using
an electronic billboard in an IoT computing environment. In
one aspect, a wireless communication link may be estab-
lished between a user equipment (UE) and the electronic
billboard. Currently displayed content may be temporarily
interrupted with user-provided content uploaded from the
UE to the electronic billboard according to one or more
protocols.

FIG. 4 1s a diagram depicting various user hardware and
computing components. As will be seen, many of the
functional blocks may also be considered “modules™ or
“components” of functionality, in the same descriptive sense
as has been previously described 1n FIGS. 1-3. For example,
computer system/server 12 of FIG. 1 may be included 1n
FIG. 4 and may be connected to other computing nodes,
and/or one or more Internet of Things (IoT) devices over a
distributed computing network.

As depicted 1n FIG. 4, a mobile device 100, a cloud
computing service 200 (“cloud service™), a rental server 300,
and a video wall 400 (“LED wall”) are in communication
with each other. The mobile device 100 may include an
image capturing device (e.g., camera 102), a mobile appli-
cation 101, a network connector 104, a storage 103 (e.g., a
local storage to the rental server 300), a global positioning
satellite (“GPS”) device 105, and/or other components as
required.

The rental server 300 may include a video wall controller
(e.g., a light-emitting diode “LED” wall controller 301) that
may decide when and what type of content 500 (e.g.,
primary content of a primary user and/or secondary content
of a secondary user or third party) 1s displayed on the LED
wall 400. The rental server 300 further contains a network
connector 304 (e.g., any wired or wireless network connec-
tion) that enables the rental server 300 to connect to the LED
wall 400. A local storage 303 (e.g., local to the rental server
300) may also be included in the rental server 300 to store
the content that should be sent to the LED wall 400. The

local storage 303 may also be a cloud storage.
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In one aspect, the LED wall 400 may include an LED wall
controller 401 that communicates via a network connector
404 with the video wall server controller 301. A local storage
403 may store and hold various content 500 that 1s and/or
may be displayed on the LED wall 400. Again, the local
storage 403 may also be any storage connected, such as
cloud storage.

In one aspect, the LED wall 400 may exclusively display
an advertisement based on an advertisement contract
between a renter and an advertisement service provider who
owns the rental server 300 and the LED wall 400. Such
contracts may be closed for a defined period of time (e.g.,
greater than one day) and there 1s no direct connection
between the renter and the rented LED wall 400. Said
differently, the renter does not have direct (live) influence on
the content 500 displayed on the LED wall 400.

In an additional aspect, FIG. 4 enables the reuse of an
existing advertisement infrastructure on the LED wall 400
for personal, short term usage using an IoT computing
network and devices. For example, one or more UEs (e.g.,
mobile devices) such as, for example, mobile device 100
may be enabled to directly communicate with the LED wall
400 or a service running in a cloud computing environment
or service such as, for example, cloud service 200. The
mobile device 100 may execute an application 101 (e.g.,
mobile application 101) that may establish a communication
link (e.g., a connection) to connect via a network connector
104 to the cloud service 200 (e.g., via network connector
204).

In an alternative embodiment, direct network connections
from the mobile device 100 to the LED wall 400 may be
established without using the cloud service 200 or the rental
server 300. Different content provided by the mobile device
100 may be uploaded to the LED wall 400 as long as the
mobile device 100 1s within a geographical region of the
LED wall 400.

The application 101 may connect to either the cloud
service application 201, which 1s connected to the rental
server 300, and/or directly connect to the LED wall 400. The
application 101 may vernify and check with the LED wall
controller 301 1if the display of the LED wall 400 may be
rented for a selected period of time. That 1s, the LED wall
400 may temporarily interrupt current and primary content
(of a primary user) and display content with user-provided
content (of a secondary user (e.g., 3rd party)) uploaded from
the mobile device 100 to the LED wall 400 according to one
or more protocols. If the LED wall 400 1s available, the LED
wall books the display of the user-provided content.

With the mobile application 101, a user can select which
content the user wants to display on the LED wall 400. The
user-provided content may be stored on the mobile device
100 and/or 1n a cloud storage 203.

I1 the user-provided content (e.g., an 1image or video) from
the mobile device 100 1s selected, the user-provided content
may be uploaded into the cloud storage 203. The cloud
service application 201 may upload the user-provided con-
tent to the rental server 300, which provides the user-
provided content to the LED wall 400. The user-provided
content may be evaluated, filtered by the rental service
provider (1.e., sensitive or sexual content), on the LED wall
controller 301 and/or within the LED wall controller 401.

Once the user-provided content 1s uploaded and available,
the secondary user (e.g., secondary user (e.g., 3rd party))
may be enabled to temporarily interrupt the primary content
displayed on the LED wall 400 and change the user-
provided content (e.g., secondary content from a secondary
user) for a selected period of time according to one or more
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protocols (e.g., an interruption service fee agreement when
requesting the service). In one aspect, an interruption time
for temporarily interrupting the currently displayed content
(e.g., the primary content displayed on the LED wall 400)
with user-provided content may be determined. The inter-
ruption time may be determined according to the one or
more protocols. The one or more protocols include an
interruption service fee, a geographical proximity between
the UE and the electronic billboard, a handshaking operation
between the UE and the electronic billboard, a time-based
synchronization operation, a content-based synchronization
operation, a steganography synchronization operation, a
trigger 1mpulse, or a combination thereof.

Turning now to FIG. 5§ 1s a block diagram depicting use
of an electronic billboard (e.g., LED wall 400) 1in an Internet
of Things (“IoT”) computing environment using one or
more aspects of FIG. 4. Accordingly, many of the functional
blocks may also be considered “modules” or “components”™
of functionality, 1n the same descriptive sense as has been
previously described i FIGS. 1-4. FIG. § illustrates the
reuse of an electronic billboard such as, for example, LED
wall 400 for personalized purposes of a third party (e.g., a
secondary user of the LED wall 400) by providing user
content that may include images, videos, a customized
message, text messages, and/or stream content from the
mobile device 100 1n real-time to the display of the LED
wall 400, while a picture and/or recording of the LED wall
400 and the surrounding scenery 1s depicted in view of an
image capturing device of the mobile device 100. That 1s, the
LED wall 400 may be displaying primary content 575. The
LED wall may then temporarily interrupt (e.g., an mnterrup-
tion time) the display of the primary content 5735 on the LED
wall 400 and temporarily display secondary content 585
from a secondary user or third party.

The interruption time (e.g., which may also include a
rental time) for a secondary user (e.g., 3rd party) can be
reduced to a time threshold required to capture media data
(e.g., pictures and/or videos). The LED wall 400 may require
an 1nterruption fee which may be based on an amount of
media data (e.g., one or two pictures/videos), based on
selected time periods such as, for example, 10 seconds, 20
seconds, nth number of seconds, and/or 1f the mobile device
100 1s within a wireless network area, and/or within a
defined or detected distance within a geographical area or
location or global positioning satellite (“GPS”) detected
distance. In one aspect, the primary user of the LED wall
400 (e.g., the oniginal renter owning the advertising space on
the LED wall 400 for a defined period of time) may be
enabled to select a time period threshold in which time
frames for the LED wall 400 can be used for alternative
content (e.g., secondary user-provided content 585 from a
secondary user), which then may reduce the actual usage
cost of the primary user for advertising on the LED wall 400.
In this way, the LED wall 400 enables one or more second-
ary users of UEs such as, for example, mobile device 100,
in an IoT computing environment to provide secondary
content 585 such as, for example, social media data, non-
commercial data, and/or other user-provided content 585 for
entertainment and social purposes. For example, a visitor to
a new city or location may send a personalized message to
a Inend or family member with a customized message on an
image that may be displayed on the LED wall 400 for a
select period of time (e.g., during the interruption time) and
the user may capture, on the mobile device 100 using an
image capturing device 102, the user-provided content 583
displayed on the LED wall 400 and upload the new image
to a social media network.
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Following are various embodiments of the present inven-
tion depicting use of the various components of FIG. 4 such
as, for example, the LED wall 400 according to each of a
variety ol protocols. Accordingly, many of the functional
blocks may also be considered “modules” or “components™
of functionality, 1n the same descriptive sense as has been
previously described in FIGS. 1-5. For example, computer
system/server 12 of FIG. 1 and each of the components
described 1n FIGS. 3 and 4 may be included 1n FIGS. 6-11

and may be connected to other computing nodes, and/or one
or more Internet of Things (IoT) devices over a distributed
computing network. Repetitive description of like elements
employed 1in other embodiments described herein may be
omitted for sake of brevity.

More specifically, FIGS. 6-11 illustrate various embodi-
ments using FI1G. 4 for reusing the LED wall 400 according
to each of the various protocols. Also, for example, FIGS.
6-11 may also include the mobile device 100, the cloud
service 200, the rental server 300, and the LED wall 400. For
example, the mobile device 100 may be 1n a defined range

(e.g., within a communication network area and/or within
defined GPS coordinates) of the LED wall 400 such as, for
example, using orthogonal frequency-division multiplexing
(OFDM) for signal transmission mncluding the third genera-
tion partnership project (3GPP) long term evolution (LTE),
the Institute of Electrical and Electronics Engineers (IEEE)
802.16 standard (e.g., 802.16e, 802.16m), which 1s com-
monly known to industry groups as WiMAX (Worldwide
interoperability for Microwave Access), and the IEEE
802.11 standard, which 1s commonly known to industry
groups as WiF1. The mobile device 100 may also be 1n
communication with the cloud service 200 (having a cloud
service controller) and the rental server 300 for communi-
cating with the LED wall 400.

Turning now to FIG. 6, a block diagram depicts use of an
clectronic billboard according to an interruption fee based
on time and/or geographical proximity in an Internet of
Things (“IoT”) computing environment such as, {for
example, the computing environment described 1n FIG. 4. A
secondary user (e.g., 3rd party) may select a video wall such
as, for example, the LED wall 400 and display the content
500 (“my content” or “user-provided content”) from the
mobile device 100 (having the camera 102 and the mobile
application 101 as described in FIG. 4), for a selectable
amount of time (e.g., seconds or minutes). The mobile
device 100 may be 1 a defined range (e.g., within a
communication network area and/or within defined GPS
coordinates) of the LED wall 400 such as, for example,
using orthogonal frequency-division multiplexing (OFDM)
for signal transmission including the third generation part-
nership project (3GPP) long term evolution (LTE), the
Institute of Electrical and Electronics Engineers (IEEE)
802.16 standard (e.g., 802.16e, 802.16m), which 1s com-
monly known to industry groups as WiMAX (Worldwide
interoperability for Microwave Access), and the IEEE
802.11 standard, which 1s commonly known to industry
groups as WiFi. Thus, the mobile device 100 may also be 1n
communication with the cloud service 200 and the rental
server 300 for communicating with the LED wall 400.

As soon as the content 500 1s displayed on the LED wall
400, the secondary user (e.g., 3rd party) may capture an
image and/or video. However, 1f the secondary user (e.g.,
3rd party) uses the LED wall 400 for a time greater than the
agreed upon or selected time period, the LED wall 400 may
reduce the display time for the primary customer displaying,
the primary content (e.g., the advertisement content). This
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reduces the service provider’s revenue with the primary user
(e.g., original renter of the LED wall 400).

FIG. 7 1s a block diagram depicting use of an electronic
billboard for camera handshaking with the LED wall accord-
ing to a handshaking operation i an Internet of Things
(“IoT”) computing environment such as, for example, the
computing environment described in FIG. 4. Repetitive
description of like elements employed 1n other embodiments
of FIGS. 1-5 as described herein may be omitted for sake of
brevity.

In one aspect, a secondary user (e.g., 3rd party) may
provide an interruption service fee to temporarily interrupt
currently displayed content on the LED wall 400 for a
selected time range, and/or for a selected number of 1mages
or videos. The secondary user (e.g., 3rd party) may focus an
image capturing device (e.g., camera 102) on the mobile
device 100 to a selected location. By a trigger operation of
the secondary user (e.g., 3rd party), the mobile device
application 101 starts the camera 102 function on the mobile
device 100 and indicates to the rental server 300 of the
upcoming image or video capture (e.g., the upcoming cam-
era shot). During a handshaking operation of the mobile
application 101 and the LED wall controller 401, the hand-
shaking operation may be validated indicating that the
user-provided content 1s available and the LED wall 400 1s
enabled to display the user-provided content. As soon as the
camera 102 of mobile device 100 commences capturing the
images and/or videos (e.g., taking the picture), the mobile
device application 101 may be notified of the image cap-
turing and/or may detect the 1mages being captured. The
mobile device application 101 may indicate or communicate
to the LED wall controller 401, via the network connectors
104 and 404, to display the new, user-provided content 300.
After the selected time period, the camera 102 captures an
image and/or video. Once the image and/or video 1s cap-
tured, the mobile device application 101 may be notified of
the 1mage capturing and/or may detect the 1images being
captured. The mobile device application 101 may 1ndicate to
the LED wall controller 401, via the network connectors 104
and 404, to display the primary content of the primary user
(e.g., advertisement renter of the LED wall 400), which may
reduce the amount of time the LED wall 400 1s used by the
secondary user (e.g., 3rd party).

In one aspect, the LED wall 400 and mobile device 100
of FIG. 4 may be synchronized via one or more synchroni-
zation operations such as, for example, a time-based syn-
chronization operation, a content-based synchronization
operation, trigger impulse, or a combination thereof as
described m FIGS. 8-11. That 1s, the mobile device appli-
cation 101 and the LED wall 400 may be synchronized,
according to one or more operations of FIGS. 8-11, and the
content 500 of FIG. 4 may be shown for a fraction of a
second or other defined time period while simultaneously
the camera 102 captures an 1image or video. The exact timing,
may be achieved via a clock time synchronization operation,
as 1llustrated 1n FIG. 8.

Turning now to FIG. 8, a block diagram depicts the use of
an electronic billboard for time-based synchronization
according to a time-based synchronization operation 1n an
Internet of Things (“IoT”) computing environment such as,
for example, the computing environment described 1n FIG.
4.

In one aspect, clock 810 of the mobile device 100 and
clock 812 of LED wall 400 may be time synchronized. Once
the camera 102 of the mobile device 100 1s activated, the
mobile device application 101 may negotiate a timestamp
with the LED wall 400, which may be accomplished via a
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direct network connection or via the cloud service 200 and
LED wall controller 401 (of FIG. 4) route to the LED wall
400. At the negotiated time, the LED wall 400 displays the
new content 500 (e.g., new user-provided content) for a
fraction of a second (thereby temporanly interrupting the
primary content of the primary advertising user) in which
also the camera 102 1s triggered by the mobile device
application 101 to capture the image and/or video.

FIG. 9 1s a block diagram depicting use of an electronic
billboard for content-based synchronization according to a
content-based synchronization operation in an Internet of
Things (“IoT”) computing environment such as, {for
example, the computing environment described 1n FIG. 4.
The mobile device application 101 may be aware and knows
of the uploaded user-provided content that should be dis-
played on the LED wall 400. The mobile device camera 102
and the application 101 are able to detect the currently
displayed LED wall 400 content 500 via frame grabbing.
The mobile device camera 102 and the application 101 may
compare the currently recorded picture with the formerly
uploaded content. As soon as the mobile device camera 102
detects the new content, the mobile device camera 102 takes
the picture. In this way, a time-synchronization operation
may be eliminated while also maintaining the selected time
period for displaying the user-provided content on the LED
wall 400 1s mimimized and/or within the allocated time
frame for capturing an image and/or video of the new
user-provided content displayed on the LED wall 400. The
LED wall 400 may be informed by the mobile device
application 101, via the network connectors 204, 304, that
the picture was taken, or LED wall controller 401 (of FIG.
4) resets the content (back to the primary displayed content)
alter a time threshold or selected time period. The timings of
displaying the content and capturing the picture can also be
optimized by handshaking between the camera 102 and LED
wall 400 so as to enable the camera 102 and needed period
of exposure time. That 1s, the timings may be related to the
given light conditions. For example, at very bright locations
(e.g., sunny or well-lighted area) an auto configuration of a
camera may select a shorter exposure time, while 1n dark
surroundings the exposure time for taking the picture may be
longer. In one aspect, the exposure times may be 1n milli-
seconds but may still adjust the usage of the video wall by
the 3rd party to a mimimum and still achieve the desired
results. In one aspect, 1t may be possible to swap content,
capture pictures, and swap to original content using the
mechamsms of the illustrated embodiments without others
recognizing 1t just by optimizing the synchronization with
the camera and the LED wall 400.

FIG. 10 1s a block diagram depicting use of an electronic
billboard for steganography based synchronization accord-
ing to a steganography synchronization operation in an
Internet of Things (*“IoT””) computing environment such as,
for example, the computing environment described in FIG.
4. FIG. 10 depicts use of steganography to provide machine
readable data as part of the picture, which may be 1nvisible
to a human eye. The primary or standard displayed content
1s rendered with additional details while the new content 500
1s displayed during the interruption time period. The mobile
device application 101 captures the images and/or video
gathered from the camera 102 and attempts to read the
additional data packages in the picture displayed on LED
wall 400. The mobile device application 101 interprets the
read data and may synchronize the camera for a selected
time period and activate the camera to take the 1mage or
video. At a designated and/or agreed upon time period, the
LED wall 400 displays the new content 500 for a selected
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amount of time (e.g., a fraction of a second) 1n which also
the camera 102 takes the picture of the LED wall 400. The
LED wall 400 may be mnformed by the mobile device
application 101, via the network connectors 204, 304, that
the picture was taken, or the LED wall controller 401 resets
the content (back to the primary displayed content) after a
time threshold or selected time period. The timings of
displaying the content and capturing the picture can also be
optimized by handshaking between the camera 102 and LED
wall 400 so as to enable the camera 102 and needed period
ol exposure time.

FIG. 11 1s a block diagram depicting use of an electronic
billboard for trigger based synchronization according to a
trigger impulse 1n an Internet of Things (*“IoT”) computing,
environment such as, for example, the computing environ-
ment described 1n FI1G. 4. The mobile device application 101
receives a trigger impulse from either the LED wall 400 or
the cloud service 200 (e.g., via cloud service application
201), which communicates with the LED wall controller 401
once the content 500 1s shown or displayed on the LED wall
400. This impulse may trigger the camera 102 of the mobile
device 100 to capture an 1image or video. The impulse may
be an application event that 1s sent by the LED wall 400 via
a direct network connection to the mobile device 100 or via
the network connection that the LED wall 400 has with the
rental server 300 and the cloud service 200. It could also be
a short tlash 1n a certain color, on a certain position of the
current content, which 1s detected by the camera 102 and 1s
taken as a trigger to capture the image and/or video. The
LED wall 400 may be mnformed by the mobile device
application 101, via the network connectors 204, 304, that
the 1mage or video was captured, and/or the LED wall
controller 401 resets the content after a certain time or time
threshold. The timings of displaying the content and cap-
turing the picture can also be optimized by handshaking
between the camera 102 and LED wall 400 so as to enable
the camera 102 and needed period of exposure time.

FIG. 12A-12B 1s a flowchart diagram of an additional
exemplary method for using an electronic billboard accord-
ing to a time-based synchronization operation in an Internet
of Things (“IoT”) computing environment by a processor.
The functionality 1200 may be implemented as a method
executed as instructions on a machine, where the instruc-
tions are included on at least one computer readable medium
or on a non-transitory machine-readable storage medium.
The functionality 1200 may start in block 1202. A mobile
application (e.g., mobile application 101 started by a user of
FIG. 4) of a mobile device may be started by a user, as 1n
block 1204. The mobile application may establish a con-
nection with a cloud computing service (e.g., cloud service
200), which connects to a rental server (e.g., rental server
300) and attempts to locate one or more electronic billboards
(e.g., a video wall or LED wall 400), as in block 1206. The
mobile application may request user-provided content (e.g.,
images, text, videos, etc.) from the user that 1s to be
uploaded to the cloud computing service, the rental server,
an electronic billboard, or a combination thereof, as 1n block
1208. The mobile application may upload the user-provided
content, as 1 block 1210. A filtering operation may be
performed on the user-provided content so as to cognitively
interpret or determine the appropriateness of the user-pro-
vided content based on the plurality of 1dentified contextual
factors such as, for example, interpreting legal, ethical,
moral, or courteous ones of the contextual factors in view of
the user-provided content. In short, the filtering operation
may determine 1f the user-provided content contains data,
images, videos, or audio data that may be mmappropriate for

10

15

20

25

30

35

40

45

50

55

60

65

16

a public setting or create a possible negative impact upon
one or more persons. The user-provided content may also be
suspended pending payment of an interruption service fee.

Thus, the mobile application may request from the user to
select one or more synchronization operations (see FIGS.
8-10), as 1n block 1212. The user may also select lighting
conditions, camera angle and/or distance to a video wall. A
filtering operation may be performed on the picture to check
for appropriate content, as 1 block 1214. Also, depending
on the selection of the one or more synchronization opera-
tions and the interruption service fee, a former picture check
previously performed to filter and approve the picture (e.g.,
approval, filtering, and/or content check) may be prioritized
by sending the former picture check information relating to
a server handling the filtering. Upon completion of the
filtering operation, the user-provided content 1s approved for
display on the electronic billboard, as 1n block 1216.

The mobile application may request from the user to
select content to be displayed on the LED wall 400, inter-
ruption time to use the electronic billboard (e.g., LED wall
400), and a timeframe (e.g., day, time, and length of time for
displaying the user-provided content), as 1 block 1218.
Responding to the mobile application request in block 1218,
the user may select the time and timeframe (e.g., date, time,
and length of time) and the selected interruption time 1is
blocked on the rental server of the mobile application 101,
as 1n block 1220. If the mobile application 101 1s only
connected to the LED wall 400 and not the rental server, the
LED wall 400 may activate or use an active data connection
to the rental server 300 to block the time. As such, a data
connection (e.g., wireless communication link) may be
active and/or enabled between the electronic billboard and
the rental server so as to schedule and block out the selected
interruption time.

The mobile application may request from the user for an
interruption service fee using one of a variety of operations,
as 1 block 1222. The mterruption service fee may be
approved, as 1 block 1224. Also, the approval of the
interruption service fee may be provided to the rental server.
If the mobile application 1s indirectly connected to the
clectronic billboard, the user-provided content (e.g., an
image) may be sent to the electronic billboard with confir-
mation of delivery provided back to the mobile application.

The user may provide notification to the mobile applica-
tion (e.g., upon receiving a request from the mobile appli-
cation) that the user requests a reminder of the scheduled
appointment with the electronic billboard, as 1n block 1226.
If the user requests the notification, the mobile application
schedules and delivers the notification at the appropriate
time. The electronic billboard may be rented based on a
selected interruption time, as in block 1228. Upon schedul-
ing the temporary mterruption of currently displayed content
on a billboard based on a selected time, the electronic
billboard temporarily interrupts the currently displayed con-
tent and displays the user-provided content, as i block
1230. The user 1s now enabled to capture an 1mage and/or
video of the user-provided content on the electronic baill-
board.

Upon expiration or conclusion of the agreed timeframe,
the electronic billboard resumes displaying the content that
was previously interrupted (e.g., the primary content), as in
block 1232. The mobile application may inform the user that
the scheduled time expired (e.g., has now concluded) and
provide an appreciation message for using a video wall
re-use service, as in block 1234. The functionality 1200 may
end 1n block 1236.
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FIG. 13 1s a flowchart diagram of an additional exemplary
method for using an electronic billboard according to a
handshaking operation in an Internet of Things (“Io1™)
computing environment by a processor. The functionality
1300 may be implemented as a method executed as instruc-
tions on a machine, where the instructions are included on
at least one computer readable medium or on a non-transi-
tory machine-readable storage medium. The functionality
1300 may perform a handshaking operation between a
mobile device (e.g., camera of the mobile device such as
camera 102 of FIG. 4) and a video wall (e.g., electronic
billboard or LED wall 400 of FIG. 4), as in block 1302.

At the scheduled and agreed upon time and timeframe, a
mobile application may be activated (e.g., open the appli-
cation) to connect to the display, as 1n block 1304. That 1s,
the user may open, on the mobile device, a mobile applica-
tion (e.g., mobile application 101) and the mobile applica-
tion may connect to a display (e.g., a video wall such as, for
example, LED wall 400). A determination operation 1is
performed to determine 11 the connection was successiul, as
in block 1306. If no, the functionality may return to block
1304. If yes, the mobile application may indicate to the
display to prepare to receive content, as 1n block 1308. That
1s, the mobile application 101 indicates to the display (e.g.,
LED wall 400) to prepare (e.g., get ready) to receive
user-provided content (e.g., an 1mage).

A notification 1s received from the display indicating the
display 1s prepared to receive the image and the camera
begins focusing, as in block 1310. That 1s, the video wall
(e.g., LED wall 400) replies to the mobile application that
the video wall (e.g., LED wall 400) 1s prepared (e.g.,
activated). The camera on the mobile device may also be
activated and focus the camera. The user may commence
capturing an 1mage and/or video upon focusing the camera
and inform the mobile application of the previous operations
and mform the display (e.g., LED wall 400) to display the
user-provided content, as 1 block 1312. The user may
capture an 1mage and/or video with the camera and notily
the mobile application of the captured content (e.g., the
image and/or video), as 1n block 1314. The mobile applica-
tion indicates to the display (e.g., LED wall 400) that the
content has been captured and indicates to the display to
resume displaying the temporarily iterrupted content (e.g.,
the primary content that was interrupted by the user-pro-
vided content), as 1n block 1316. The mobile application
may iform the user that the scheduled time expired (e.g.,
has now concluded) and provide an appreciation message
for using a video wall re-use service, as in block 1318. The
functionality 1300 may end 1n block 1320.

FI1G. 14 1s a tflowchart diagram of an additional exemplary
method for using an electronic billboard according to a
time-based synchronization operation in an Internet of
Things (“I01”’) computing environment by a processor. The
functionality 1400 may be mmplemented as a method
executed as instructions on a machine, where the instruc-
tions are included on at least one computer readable medium
or on a non-transitory machine-readable storage medium.
The functionality 1400 may start a time-synchronization
operation, as 1 block 1402. At the scheduled and agreed
upon time and timelrame, a mobile application may be
activated (e.g., open the application) to connect to the
display, as 1n block 1404. That 1s, the user may open, on the
mobile device, a mobile application (e.g., mobile application
101) and the mobile application may connect to the display
(e.g., LED wall 400). A determination operation 1s per-
formed to determine i1f the connection was successful, as in

block 1406.
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If no, the functionality may return to block 1404. If yes,
the mobile application may indicate to the display to prepare
to recerve content, as 1 block 1408. That 1s, the mobile
application 101 indicates to the video wall (e.g., LED wall
400) to prepare (e.g., get ready) to receive user-provided
content (e.g., an 1mage). The mobile application 101 and the

video wall (e.g., LED wall 400) are both time-synchronized
with NTP or an alternative time synchronization operation.

A notification 1s received from the display indicating the
display 1s prepared to receive the image and the camera
waits until the user starts capturing an 1mage (or video), as
in block 1410. For example, the video wall (e.g., LED wall
400) replies to the mobile application that the display (e.g.,
LED wall 400) 1s prepared (e.g., activated) and the camera
ol the mobile device 1s activated and waits for the user to
commence capturing an image and/or video. The user may
commence capturing an image and/or video and the mobile
application may mform the display (e.g., LED wall 400) of
a selected timestamp (e.g., a precise timestamp) at which
times the 1images and/or videos will be captured, as 1n block
1412.

From block 1412, the display (e.g., LED wall 400)
displays the user-provided content (e.g., picture or content
500) for a selected time period (e.g., at least one second)
before and after the timestamp, as in block 1414. In relation
to blocks 1412 and 1414, 1n the process of commencing
taking a picture, at least two functions or steps with the
cameras 1n a mobile device can be used. Step 1) The user
may touch the screen (e.g., GUI) to ask the camera to focus
on a selected location. Also, the user may release the finger
from a screen and the camera may complete the set up or
focus. Step 2) The user may select to capture and take a
picture using a selection means (e.g., button) on the camera
and the camera, 1n auto mode, may set or correct the focus,
the 1r1s, and/or the shutter. Once the set up or correction
operations are complete the capturing of the picture may be
started.

Simultaneously with the execution of block 1414, the
mobile application may inform the camera to focus and
capture an 1mage and/or video of the user-provided content
at the selected timestamp, as in block 1416. That 1s, timings
can be optimized by also handshaking with the camera and
the LED wall. For example, depending on the light, the
camera may leave the shutter open for a longer or shorter
period of time. A selected time (e.g., 1 or 2 seconds) may be
used which the video wall displays the 3rd party picture
depending on the lighting conditions. The camera may be
triggered via the mobile application to capture a test picture
(without synchronizing with the video wall) in advance to
obtain a close timing of how long the real shot will take (e.g.,
duration time for capturing a picture). This determined time
(e.g., time to take the test picture) may be sent to the video
wall mstead of the selected or predetermined time period.

The mobile application may inform the user that the
scheduled time expired (e.g., has now concluded) and pro-
vide an appreciation message for using a video wall re-use
service, as 1n block 1418. The functionality 1400 may end 1n
block 1420.

FIG. 15 1s a flowchart diagram of an additional exemplary
method for using an electronic billboard according to a
content-based synchronization operation in an Internet of
Things (“10T”’) computing environment by a processor. The
functionality 1500 may be mmplemented as a method
executed as instructions on a machine, where the instruc-
tions are mncluded on at least one computer readable medium
or on a non-transitory machine-readable storage medium.




US 10,817,245 B2

19

The functionality 1500 may start in block 1502 for a
content-synchronization operation.

At the scheduled and agreed upon time and timeframe, the
user may open, on the mobile device, a mobile application
(e.g., mobile application 101) and the mobile application 5
may connect to the display (e.g., LED wall 400), as 1n block
1504. A determination operation 1s performed to determine
it the connection was successtul, as 1n block 1506. It no, the
functionality may return to block 1504. If yes, the mobile
application may indicate to the display to prepare to receirve 10
content, as 1 block 1508. For example, the mobile appli-
cation may indicate to the display (e.g., LED wall 400) to
prepare (e.g., get ready) to receive user-provided content
(c.g., an 1mage).

The mobile application activates the camera and a frame 15
grabber and indicates to the display to prepare to receive
content, as 1 block 1510. The display may display the
content received from the mobile application, as in block
1512. For example, the display (e.g., LED wall 400) displays
the user-provided content (e.g., picture or content 500) for a 20
selected time period (e.g., at least one second). The content
displayed on the display may be detected by the frame
grabber and mobile application, as 1 block 1514. For
example, the mobile application, with the assistance of the
frame grabber, detects the user-provided content (which 1s 25
now displayed on the video wall). A determination operation
1s performed to determine 1f the user-provided content was
detected, as 1 block 1516. If no, the functionality may
return to block 1514. If yes, the mobile application may
inform the camera to capture the content (e.g., the 1mage 30
and/or video) displayed on the display, as 1n block 1518. The
mobile application indicates to the display (e.g., LED wall
400) that the content has been captured and enables the
display to resume displaying the temporarily interrupted
content (e.g., the primary content that was interrupted by the 35
user-provided content), as in block 1520. The mobile appli-
cation may inform the user that the scheduled time expired
(c.g., has now concluded) and provide an appreciation
message for using a video wall re-use service, as in block
1522. The functionality 1500 may end in block 1524. 40

FIG. 16 1s a flowchart diagram of an additional exemplary
method for using an electronic billboard according to a
steganography synchronization operation in an Internet of
Things (“Io1T””) computing environment by a processor. The
functionality 1600 may be mmplemented as a method 45
executed as instructions on a machine, where the instruc-
tions are included on at least one computer readable medium
or on a non-transitory machine-readable storage medium.
The functionality 1600 may start in block 1602 for a
steganography synchronization operation. At the scheduled 50
and agreed upon time and timeframe, the user may open, on
the mobile device, a mobile application (e.g., mobile appli-
cation 101) and the mobile application may connect to the
display (e.g., video wall such as, for example, the LED wall
400), as 1n block 1604. A determination operation 1s per- 55
formed to determine 1f the connection was successiul, as in
block 1606. If no, the functionality may return to block
1604. It yes, the mobile application may indicate to the
display to prepare to receive content, as in block 1608.

The mobile application activates the camera and a frame 60
grabber and provides notification to the display to start the
temporary interruption of the currently displayed content on
the display (e.g., LED wall 400), as in block 1610. The
display may display the current content that 1s interrupted on
the display, but rendered with additional details via a steg- 65
anography, as 1 block 1612. For example, the video wall
(e.g., LED wall 400) may display the currently displayed
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content but also include additional details via a steganog-
raphy operation such as, for example, the amount of time
remaining prior to displaying user-provided content.

The content displayed on the display may be detected via
the frame grabber and app and also the added steganography
details, as 1n block 1614. The mobile application, with the
assistance of the frame grabber, detects the user-provided
content (which 1s now displayed on the video wall) and the
added steganography details. A determination operation 1s
performed to determine 1f a timestamp was detected, as in
block 1616. If no, the functionality may return to block
1614. It yes, at block 1618, at a predetermined time period
prior to the timestamp (e.g., at 5 seconds before the given
timestamp), the mobile application may indicate to the
camera to focus the camera and capture an 1mage. From
block 1618, the display (e.g., LED wall 400) displays the
user-provided content (e.g., picture or content 500) for a
selected time period (e.g., at least one second) before and
after the timestamp, as 1n block 1622. Simultaneously with
the execution of block 1622, the mobile application may
focus to capture an 1mage and/or video of the user-provided
content at the selected timestamp, as 1 block 1620. The
mobile application may inform the user that the scheduled

time expired (e.g., has now concluded) and provide an
appreciation message for using a video wall re-use service,
as 1n block 1624. The functionality 1600 may end 1n block
1626.

FIG. 17 1s a flowchart diagram of an additional exemplary
method for using an electronic billboard according to a
trigger impulse 1n an Internet of Things (“Io01””) computing
environment by a processor. The functionality 1700 may be
implemented as a method executed as instructions on a
machine, where the instructions are included on at least one
computer readable medium or on a non-transitory machine-
readable storage medium. The functionality 1700 may start
a trigger impulse operation, at block 1702. At a scheduled
and agreed upon time and timeframe, the user may open, on
the mobile device, a mobile application (e.g., mobile appli-
cation 101) and the mobile application may connect to the
display (e.g., LED wall 400), as in block 1704. A determi-
nation operation 1s performed to determine 1f the connection
was successiul, as 1n block 1706. If no, the functionality may
return to block 1704. I1 yes, the display (e.g., LED wall 400)
and/or a rental server (e.g., rental server 300 of FIG. 4) may
inform, via a cloud computing service (e.g., cloud service
300 of FIG. 4), the mobile application to prepare (e.g., get
ready) to capture (and/or send) the user-provided content
(e.g., an 1mage) and to activate a camera of a mobile device,
as 1n block 1708. The display (e.g., LED wall 400) displays
the user-provided content (e.g., the picture or content 500)
and the display (e.g., LED wall 400) and/or the rental server,
via the cloud computing service (e.g., cloud service 200 of
FIG. 4), sends a trigger (e.g., a trigger impulse that the
user-provided content 1s displayed) to the mobile applica-
tion, as 1n block 1710. The mobile application may indicate
he camera and capture the content

to the camera to focus t
(e.g., an 1mage and/or video), as 1n block 1712. The mobile
application indicates to the display (e.g., LED wall 400) that
the content has been captured and indicates to the display to
resume displaying the temporarily mterrupted content (e.g.,
the primary content that was interrupted by the user-pro-
vided content), as 1n block 1714. The mobile application
may inform the user that the scheduled time expired (e.g.,
has now concluded) and provide an appreciation message
for using a video wall re-use service, as in block 1716. The

functionality 1700 may end 1n block 1718.
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FIG. 18 15 a flowchart diagram of an additional exemplary
method for using an electronic billboard 1 an Internet of
Things (“IoT””) computing environment by a processor. The
functionality 1800 may be implemented as a method
executed as instructions on a machine, where the instruc-
tions are included on at least one computer readable medium
or on a non-transitory machine-readable storage medium.
The functionality 1800 may start in block 1802. A wireless
communication link may be established between a user
equipment (UE) and an electronic billboard (e.g., video wall
such as, for example, LED wall 400), as in block 1804.
Currently displayed content may be temporarily interrupted
with user-provided content uploaded from the UE to the
clectronic billboard according to one or more protocols, as
in block 1806. The functionality 1800 may end in block
1808.

In one aspect, 1n conjunction with and/or as part of at least
one block of FIG. 18, the operations of 1800 may include
cach of the following. The operations of 1800 may select the
user-provided content from the UE or a storage system
associated with the UE and determine an interruption time
for temporarily interrupting the currently displayed content
with user-provided content. An interruption time may be
determined according to the one or more protocols. The one
or more protocols may include an interruption service fee, a
geographical proximity between the UE and the electronic
billboard, a handshaking operation between the UE and the
clectronic billboard, a time-based synchronization opera-
tion, a content-based synchronization operation, a stegan-
ography synchronization operation, a trigger impulse, or a
combination thereof.

The operations of 1800 may activate an 1image capture
device on the UE 1n conjunction with displaying the user-
provided content on the electronic billboard during the
temporary interruption, capture, on the UE, an 1mage of the
user-provided content while the user-provided content 1s
displayed on the electronic billboard during the temporary
interruption, and display, on the UE, the captured image
having the user-provided content displayed on the electronic
billboard.

The present invention may be a system, a method, and/or
a computer program product. The computer program prod-
uct may include a computer readable storage medium (or
media) having computer readable program instructions
thereon for causing a processor to carry out aspects of the
present mvention.

The computer readable storage medium can be a tangible
device that can retain and store instructions for use by an
instruction execution device. The computer readable storage
medium may be, for example, but 1s not limited to, an
clectronic storage device, a magnetic storage device, an
optical storage device, an electromagnetic storage device, a
semiconductor storage device, or any suitable combination
of the foregoing. A non-exhaustive list of more specific
examples of the computer readable storage medium 1ncludes
the following: a portable computer diskette, a hard disk, a
random access memory (RAM), a read-only memory
(ROM), an erasable programmable read-only memory
(EPROM or Flash memory), a static random access memory
(SRAM), a portable compact disc read-only memory (CD-
ROM), a digital versatile disk (DVD), a memory stick, a
floppy disk, a mechanically encoded device such as punch-
cards or raised structures in a groove having instructions
recorded thereon, and any suitable combination of the fore-
going. A computer readable storage medium, as used herein,
1s not to be construed as being transitory signals per se, such
as radio waves or other freely propagating electromagnetic
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waves, electromagnetic waves propagating through a wave-
guide or other transmission media (e.g., light pulses passing
through a fiber-optic cable), or electrical signals transmitted
through a wire.

Computer readable program 1nstructions described herein
can be downloaded to respective computing/processing
devices from a computer readable storage medium or to an
external computer or external storage device via a network,
for example, the Internet, a local area network, a wide area
network and/or a wireless network. The network may com-
prise copper transmission cables, optical transmission fibers,
wireless transmission, routers, firewalls, switches, gateway
computers and/or edge servers. A network adapter card or
network interface 1 each computing/processing device
receives computer readable program instructions from the
network and forwards the computer readable program
mstructions for storage i a computer readable storage
medium within the respective computing/processing device.

Computer readable program instructions for carrying out
operations of the present invention may be assembler
instructions, instruction-set-architecture (ISA) instructions,
machine 1nstructions, machine dependent instructions,
microcode, firmware instructions, state-setting data, or
either source code or object code written 1n any combination
of one or more programming languages, including an object
oriented programming language such as Smalltalk, C++ or
the like, and conventional procedural programming lan-
guages, such as the “C” programming language or similar
programming languages. The computer readable program
istructions may execute entirely on the user’s computer,
partly on the user’s computer, as a stand-alone software
package, partly on the user’s computer and partly on a
remote computer or entirely on the remote computer or
server. In the latter scenario, the remote computer may be
connected to the user’s computer through any type of
network, including a local area network (LAN) or a wide
area network (WAN), or the connection may be made to an
external computer (for example, through the Internet using
an Internet Service Provider). In some embodiments, elec-
tronic circuitry including, for example, programmable logic
circuitry, field-programmable gate arrays (FPGA), or pro-
grammable logic arrays (PLA) may execute the computer
readable program instructions by utilizing state information
of the computer readable program instructions to personalize
the electronic circuitry, 1n order to perform aspects of the
present 1nvention.

Aspects of the present invention are described herein with
reference to flowchart i1llustrations and/or block diagrams of
methods, apparatus (systems), and computer program prod-
ucts according to embodiments of the invention. It will be
understood that each block of the flowchart illustrations
and/or block diagrams, and combinations of blocks 1n the
flowchart 1llustrations and/or block diagrams, can be 1mple-
mented by computer readable program instructions.

These computer readable program instructions may be
provided to a processor of a general purpose computer,
special purpose computer, or other programmable data pro-
cessing apparatus to produce a machine, such that the
instructions, which execute via the processor of the com-
puter or other programmable data processing apparatus,
create means for implementing the functions/acts specified
in the flowcharts and/or block diagram block or blocks.
These computer readable program 1instructions may also be
stored 1n a computer readable storage medium that can direct
a computer, a programmable data processing apparatus,
and/or other devices to function 1n a particular manner, such
that the computer readable storage medium having nstruc-
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tions stored thereimn comprises an article of manufacture
including nstructions which implement aspects of the func-
tion/act specified 1in the flowcharts and/or block diagram
block or blocks.
The computer readable program 1nstructions may also be
loaded onto a computer, other programmable data process-
ing apparatus, or other device to cause a series of operational
steps to be performed on the computer, other programmable
apparatus or other device to produce a computer imple-
mented process, such that the istructions which execute on
the computer, other programmable apparatus, or other
device implement the functions/acts specified 1n the tlow-
charts and/or block diagram block or blocks.
The flowcharts and block diagrams 1n the Figures illus-
trate the architecture, functionality, and operation of possible
implementations of systems, methods, and computer pro-
gram products according to various embodiments of the
present mvention. In this regard, each block 1n the flow-
charts or block diagrams may represent a module, segment,
or portion of instructions, which comprises one or more
executable instructions for implementing the specified logi-
cal function(s). In some alternative implementations, the
functions noted 1n the block may occur out of the order noted
in the figures. For example, two blocks shown 1n succession
may, in fact, be executed substantially concurrently, or the
blocks may sometimes be executed in the reverse order,
depending upon the functionality mvolved. It will also be
noted that each block of the block diagrams and/or flowchart
illustrations, and combinations of blocks in the block dia-
grams and/or flowchart illustrations, can be implemented by
special purpose hardware-based systems that perform the
specified functions or acts or carry out combinations of
special purpose hardware and computer instructions.
The invention claimed 1s:
1. A method, by a processor, for using an electronic
billboard 1n an Internet of Things (*“Io1””) computing envi-
ronment, comprising;:
establishing a wireless communication link between a
user equipment (UE) and the electronic billboard;

responsive to establishing the wireless communication
link, temporanly mterrupting currently displayed con-
tent on the electronic billboard to display user-provided
content uploaded from the UE to the electronic bill-
board according to one or more protocols; wherein
upon expiration or conclusion ol an agreed-to time-
frame for the temporary interruption, the electronic
billboard resumes displaying the currently displayed
content that was previously interrupted; and

in conjunction with displaying the user-provided content,

activating an 1mage capture device on the UE, wherein
content captured by the image capture device of the UE
at least partially comprises the user-provided content
transmitted to and displayed by the electronic billboard
during the temporary interruption.

2. The method of claim 1, further including selecting the
user-provided content from the UE or a storage system
associated with the UE.

3. The method of claim 1, further including determining,
an interruption time for temporarily interrupting the cur-
rently displayed content with user-provided content.

4. The method of claim 3, wherein the interruption time
1s determined according to the one or more protocols,
wherein the one or more protocols include an interruption
service fee, a geographical proximity between the UE and
the electronic billboard, a handshaking operation between
the UE and the electronic billboard, a time-based synchro-
nization operation, a content-based synchronization opera-
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tion, a steganography synchromization operation, a trigger
impulse, or a combination thereof.

5. The method of claim 1, further including capturing, on
the UE, an image of the user-provided content while the
user-provided content 1s displayed on the electronic bill-
board during the temporary interruption.

6. The method of claim 1, further including displaying, on
the UE, the captured image having the user-provided content
displayed on the electronic billboard.

7. A system for using an electronic billboard 1n an Internet
of Things (“I01”’) computing environment, comprising:

one or more computers with executable instructions that

when executed cause the system to:

establish a wireless communication link between a user
equipment (UE) and the electronic billboard;

responsive to establishing the wireless communication
link, temporarily interrupt currently displayed con-
tent on the electromic billboard to display user-
provided content uploaded from the UE to the elec-
tronic billboard according to one or more protocols;
wherein upon expiration or conclusion of an agreed-
to timeframe for the temporary interruption, the
clectronic billboard resumes displaying the currently
displayed content that was previously interrupted;
and

in conjunction with displaying the user-provided con-
tent, activate an 1mage capture device on the UE,
wherein content captured by the i1mage capture
device of the UE at least partially comprises the
user-provided content transmitted to and displayed
by the electronic billboard during the temporary
interruption.

8. The system of claim 7, wherein the executable instruc-
tions further select the user-provided content from the UE or

[

a storage system associated with the UE.

9. The system of claim 7, wherein the executable instruc-
tions further determine an interruption time for temporarily
interrupting the currently displayed content with user-pro-
vided content.

10. The system of claim 9, wherein the interruption time
1s determined according to the one or more protocols,
wherein the one or more protocols include an interruption
service fee, a geographical proximity between the UE and
the electronic billboard, a handshaking operation between
the UE and the electronic billboard, a time-based synchro-
nization operation, a content-based synchronization opera-
tion, a steganography synchromization operation, a trigger
impulse, or a combination thereof.

11. The system of claim 7, wherein the executable nstruc-
tions further capture, on the UE, an image of the user-
provided content while the user-provided content 1s dis-
played on the electronic billboard during the temporary
interruption.

12. The system of claim 7, wherein the executable 1nstruc-
tions further display, on the UE, the captured image having
the user-provided content displayed on the electronic baill-
board.

13. A computer program product for using an electronic
billboard 1n an Internet of Things (“Io1”) computing envi-
ronment by a processor, the computer program product
comprising a non-transitory computer-readable storage
medium having computer-readable program code portions
stored therein, the computer-readable program code portions
comprising;

an executable portion that establishes a wireless commu-

nication link between a user equipment (UE) and the
electronic billboard;




US 10,817,245 B2

25

an executable portion that, responsive to establishing the

wireless communication link, temporarily interrupts
currently displayed content on the electronic billboard
to display user-provided content uploaded from the UE
to the electronic billboard according to one or more
protocols; wherein upon expiration or conclusion of an
agreed-to timeframe for the temporary mterruption, the
clectronic billboard resumes displaying the currently
displayed content that was previously interrupted; and
an executable portion that, in conjunction with displaying
the user-provided content, activates an image capture
device on the UE, wherein content captured by the
image capture device of the UE at least partially
comprises the user-provided content transmaitted to and
displayed by the electronic billboard during the tem-
porary interruption.
14. The computer program product of claim 13, further
including an executable portion that selects the user-pro-

vided content from the UE or a storage system associated
with the UE.
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15. The computer program product of claim 13, further
including an executable portion that determines an 1nterrup-
tion time for temporarily interrupting the currently displayed
content with user-provided content according to the one or
more protocols, wherein the one or more protocols include
an 1nterruption service fee, a geographical proximity
between the UE and the electronic billboard, a handshaking
operation between the UE and the electronic billboard, a
time-based synchronization operation, a content-based syn-
chronization operation, a steganography synchronization
operation, a trigger impulse, or a combination thereof.

16. The computer program product of claim 13, further
including an executable portion that captures, on the UE, an
image of the user-provided content while the user-provided
content 1s displayed on the electronic billboard during the
temporary interruption.

17. The computer program product of claim 13, further
including an executable portion that displays, on the UE, the
captured 1mage having the user-provided content displayed
on the electronic billboard.
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